TO THE EDITOR: Nguyen and Kurtz (3) presented an equation expressing the concentration of sodium in plasma water, [Na ϩ ] pw (Eq. 11). They claim that "the new physiological insights provided by this model can for the first time provide a basis for understanding quantitatively how changes in the plasma protein concentration modulate the [Na ϩ ] pw ". An associated editorial heralds the equation as a major advance in the field (1). Unfortunately, the authors' claim is founded on a misunderstanding.
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Nguyen and Kurtz's equation was derived by expressing plasma osmolality as some factor (g) times total body osmolality, where g is seen as close to unity and quantifying the effect of the presence of nonpermeant proteins in the plasma. This relationship was then expanded to express the plasma and total body osmolalities as simple functions of the quantities of sodium, potassium, and all other osmotically active species in the plasma and total body water, and the volumes of these compartments. The derivation is correct but inelegant in two respects: first, because both "total exchangeable" and "osmotically inactive" sodium and potassium are introduced into the equation and then the latter are subtracted from the former to obtain surrogates for "osmotically active" concentrations; second, because the derivation involves several unwieldy unnecessary repetitions. The lack of elegance is arguably important because it obscures the essence of the manipulations being presented. Significantly, the final Eq. 11 contains the unelaborated factor g.
The derivation of Nguyen and Kurtz's equation for [Na ϩ ] pw is notable for the absence of two principles that are essential in a solution of the Gibbs-Donnan equilibrium that their paper claims to model. First, no account is made of the electrical potential across the interface between body compartments. Second, their analysis does not consider the requirement for electroneutrality within body compartments. For example, they take no account of the mean number of negative charges on plasma proteins. What this means is that the phenomenon that they claim to be modeling is actually not addressed in their paper; it is left expressed in the unelaborated factor g.
The nature of their equation becomes apparent when we consider how it is used in their paper. Taking data from a major textbook for the total osmotic concentrations and the separate osmotic concentrations of sodium and potassium in plasma, interstitium, and the intracellular compartment, and choosing unsourced but standard compartment volumes, the authors calculate g ( 
